Open Innovation is considered a 'hot' concept in research as well as in industry practice. At the same time, at least two critiques have been raised against the notion: that it is based on old theories and that the term is vague and nonprecise. Based on a bibliometrical analysis, this conceptual paper structures the emerging field of open innovation into two interrelated perspectives; the firm perspective and the ecosystem perspective. By that, it introduces an integrated framework for open innovation and shows how various concepts under the umbrella of open innovation are related to each other. A discussion is presented on how the two perspectives relate to earlier innovation management literature and how they are linked by 'new' interaction approaches, such as toolkits, innovation contests, crowdsourcing, and innovation intermediaries.
Method
As a start for the literature review, an analysis of the SSCI web of science database has been carried out. Data was extracted on the 17 of January 2012 with the search string "open innovation" in the topic field. It resulted in 558 posts, out of which 272 were articles (and 237 proceedings papers, 36 editorial material, and 16 reviews). Some relevant open innovation contributions are not included in the SSCI database (e.g. books and articles from journals not part of the SSCI), but the database is generally considered as the most comprehensive database for academic papers. The conceptualization of the open innovation field started by first sorting out contributions from the 272 articles which had the word "framework" anywhere in the abstract. It resulted in 31 papers, of which all the abstracts were read. There are also few literature reviews published (e.g. Dahlander and Gann, 2010; Huizingh, 2011; Van de Vrande et al., 2010) , aiming to structure the open innovation field into models, streams and perspectives. It became, however, obvious that there were difficulties to just fuse all these papers together into one unified framework because of their very fragmented focus areas and purposes.
A bibliometrical analysis of the references used in the 272 open innovation papers was then conducted, using Bibexcel software, to identify the citations referenced in these publications. Since the citation map becomes highly complex when including all the cited documents, it is recommended that scholars impose some meaningful restrictions on the minimum number to include (Persson et al., 2009 ). We limited our analysis to those references that were cited at least 10 times, which left us with 114 publications. After establishing the map file in Bibexcel we used VOSviewer clustering software ( VAN ECK and Waltman, 2011) articles. In addition to this are proceedings, papers, editorial material, articles in journals not listed in WoS, several books, book chapters, book reviews, conference tracks, news articles, blog posts and other material, which together manifest open innovation as "one of the hottest topics in innovation management" (HUIZINGH, 2011 Trott and Hartmann (2009) argue that the open innovation research community "has given insufficient credit to previous researchers who described, analyzed and argued in favor of most of the principles on which Open Innovation was founded, long before the term for this new model was actually coined". Second, as the research base has broadened the open innovation definition has also become vague and non-precise. Dahlander and Gann (2010) highlight that scholars use different definitions on openness in their studies of open innovation leading to "conceptual ambiguity, with empirical papers focusing on different aspects, inhibiting our ability to build a coherent body of knowledge".
Put differently, open innovation is an emerging, attractive and promising but also blurry and confusing field of study. Some work has already been carried out to structure the research into various perspectives and themes (DAHLANDER and Gann, 2010; Elmquist et al., 2009; Gassmann, 2006; Gassmann et al., 2010; Giannopoulou et al., 2010; Huizingh, 2011; Van de Vrande et al., 2010) Lawrence and Lorsch (1967) with their contingency theory and Thompson (1967) with the open systems theory stated that the firm's organization is contingent on factors in the external environment. The stakeholder theory (FREEMAN, 1984) , the value chain concept (PORTER, 1985) and Weick's (1995) notion of enactment are also examples of descriptions of the firm's dependence on and interaction with its environment in order to create and sustain market positions and competitive advantages. Allen (1983), with his notion of "collective innovation", maintains that firms often invent stuff together and make it available to their competitors. Teece (1986) speaks about appropriability regimes and complementary assets as factors which impact the firm's potential to gain from collaborative innovation work. Teece et al. (1997) also suggest that firms in an rapidly changing environment need certain dynamic capabilities, such as sensing, seizing and transforming abilities (TEECE, 2007) . Cohen and Levinthal's (1990) notion of absorptive capacity (i.e. a firm's ability to absorb knowledge from external sources) can be viewed as one such capability, which is also much referred to in the open innovation literature.
Although not referred to by Chesbrough, open innovation could also be seen, as for instance Dahlander and Gann (2010) and Jacobides and Billinger (2006) suggest, as closely coupled with the broader debate about the boundaries of the firm (COASE, 1937; Williamson, 1985) . In short, the level of transaction costs (such as collaboration cost, cost of opportunism, coordination costs, etc.) are said to influence managerial decisions on where organizational borders are set; whether to make or buy, collaborate or compete, being open or closed. Van de Vrande et al. (2010) , for instance, argue that the firm's open innovation model can be divided into at least four dimensions, on which transaction cost economics with innovation partners is one. The other three they suggest are 1) dynamic capabilities, 2) value creation and capture via business models and 3) how to handle technological and market uncertainties within the innovation funnel.
Summarizing the review of the firm perspective of open innovation, it is quite understandable that questions have been raised about the novelty that the term brings. Neither the organizational form (i.e. cross-boundary collaboration for innovation purpose), nor the implementation challenges (e.g. aligning processes, technology, culture, business models, strategies, measures etc.) are new to innovation management literature. Rather, much of the processes can easily be described through traditional change management theories, whether to view it as Lewin's (1947) West and Gallagher (2006) identify three fundamental challenges for firms when adopting open innovation: 1) exploiting internal innovation, 2) incorporating external innovation and 3) motivating outsiders to contribute. They also identify four strategies that firms employ: 1) pooled R&D, 2) spinouts, 3) selling complements and 4) donated complements. Three core processes have also been pointed out (Enkel et al., 2009; Gassmann and Enkel, 2004) to differentiate open innovation activities of the firm: 1) the outside-in process (i.e. knowledge flowing in to the organization, also referred to as 'inbound'), 2) the inside-out process (i.e. knowledge flowing out from the organization, also referred to as 'outbound'), and 3) the coupled process (i.e. an ongoing co-creation of knowledge with other parties). It has been later noticed that studies of outside-in processes are much over-represented in the open innovation research field (HUIZINGH, 2011). Dahlander and Gann (2010) break it down further by adding the dimension of pecuniary vs. non-pecuniary processes, leading to four distinctive open innovation activities; acquiring (inbound/pecuniary) and sourcing (inbound/non-pecuniary), selling (outbound/pecuniary) and revealing (outbound/ non-pecuniary). This implies that openness and closeness are not necessarily mutually exclusive but can either be seen as in a continuum (Dahlander and Gann, 2010) . For instance, Henkel (2006) argues that firms in open settings apply a selective-revealing strategy based on rational choices on which information to share with others and which information to keep secret or sell on the market. (BREM and Tidd, 2012) , with unique knowledge in the products and processes of the value chain. Remneland-Wikhamn et al. (2011) argue that power relations between firms and suppliers tend to shift, in that the suppliers get a more active role as creative peer-producers. Moreover, universities have been pointed out as important actors for shared value creation. Cooke (2005) describes the globalized knowledge regions as consisting of multinational corporations and SMEs in interaction with universities and public research funding resources. Also Perkmann and Walsh (2007) highlight the innovation links between universities and the industry, manifested through tight network relations (as opposed to arm-length transactional market links). Li and Vanhaverbeke (2009) propose that in the development of pioneering innovation suppliers of different knowledge fields, and nearby geographical fields, work most effective. When external actors, such as users, suppliers and universities, can add value without asking the focal firm for permission, this transforms the step-wise value chain to a more elusive ecosystem.
There are also clear links between the research on open innovation and standardization. David (1995) defines a standard as "a set of technical specifications that may be adhered to by a producer, either tacitly or as a result of a formal unfreezing -movement -refreezing or Leavitt's alignment model (1965) of task -structure -technology -people. From this point of view, it is logical that concepts such as absorptive capacity (Cohen and Levinthal, 1990 ) and the notinvented-here syndrome (Katz and Allen, 1982 ) undergo a revival. Although open innovation has also been applied to the stage-gate innovation process (Cooper, 2008; Grönlund et al., 2010) , it can in general be seen as a critique of the rational, step-wise, controlled innovation funnel as it highlights an increased breadth and intensity of inbound and outbound collaborations in contemporary innovation work of the firm.
The Ecosystem Perspective
The other stance in the open innovation literature is looking more directly at the innovation activities happening outside the firm boundaries and within the wider business ecosystem. Users as innovators have been recognized long before the notion of open innovation was coined (VON HIPPEL, 1986; 1988 It has also been pointed out that firms actively host communities as vehicles for innovation (FLOWERS et al., 2010 
Interactions Between the Two Perspectives
Huizingh (2011) proposes that the attention and attraction of the open innovation notion rests on that "the concept fits very well with many trends in the broader management arena". This is true for studies on the innovative firm as well as on an ecosystem level, but also on the interaction activities between the two. One such means for interaction between the firm and surrounding stakeholders is the so called toolkits, which are "coordinated sets of user-friendly design tools that enable users to develop new product innovations for themselves" (von Hippel and Katz, 2002) . Toolkits empower the users to be innovative and transfer design capabilities outside of the firm's walls (von Hippel, 2001) , which leads to a possibility to serve and satisfy heterogeneous user needs (Franke and von Hippel, 2003) . Franke and Piller (2004) have shown through experiments on watches that customers are willing to pay on average 100 % higher price for self-designed products. Piller and Walcher (2006) also launched a toolkit together with Adidas to learn how this method can support open innovation activities in practice. They conclude, among other things, that when firms decide to open up internal innovation processes, they also have to establish supporting functions and structures within the internal organization.
Another often referred to means of interaction in the open innovation literature is that of innovation contests, as a specific form of distributed ideation work (Bullinger et al., 2010; Terwiesch and Xu, 2008 The biological metaphors of ecology or ecosystem have been used for a long time in the management field (HAN-NAN and Freeman, 1977; Moore, 1993) . Based on the idea of natural selection and evolution theory, this stance suggests that organizations adjust themselves to fit in the environment and that environmental changes and 'shocks' determine firms' ultimate success or failure. The ecosystem view also highlights the complex relations built into the web of dependencies among the different 'species'. As Moore (1993) puts it: "In a business ecosystem, companies co-evolve capabilities around a new innovation: they work cooperatively and competitively to support new products, satisfy customer needs, and eventually incorporate the next round of innovations". Chesbrough and Appleyard (2007) present a descriptive model based on the two dimensions of in-house vs. community-driven value creation and company vs. ecosystem value capture, showing that it is not necessarily the creator of value who reap the main benefits of it. Christensen (et al. (2005) To summarize, even the ecosystem perspective of open innovation can to a large extent be criticized as merely repacking ideas and phenomenon that have been studied for decades. As shown, business activities, viewed as part of ecosystems based on symbiotic relations that cut across organizational boundaries, are visible in many research domains, such as, industry dynamics, user innovation, communities, so-These means of interaction in the open innovation literature provide perhaps the most 'new' or differentiating theoretical contributions in relation to general innovation management research. The 'tools' for open innovation collaboration -such as toolkits, innovation contests, crowdsourcing, and innovation intermediaries -are more or less interlinked and somewhat overlapping in both meaning and use. All of them are heavily influenced by the escalating use of information technology as means for communicating and facilitating innovative activities. Boudreau and Lakhani (2009) distinguish different forms of innovation platforms: 1) the integrator platform which is wedged between external innovators and customers, 2) the product platform in which the external innovators build on top of a licensed technological foundation in order to have direct access to customers, and 3) the two-sided platform, where the platform actively facilitates transactions and interactions between external innovators and customers. West and O'Mahony (2008) with their notion participatory architecture also talk about how the underlying infrastructure is guiding the emerged interactions and exchange through social, legal and technical built in capabilities. Remneland-Wikhamn et al. (2011) suggest that open innovation initiatives are designed for the level of generativity they allow. As products and services are melting together (CHESBROUGH, 2011b), much due to digitalization, these information technological aspects increasingly involve both the production and consumption of the value propositions.
Hence, aspects such as the use of social media (KAPLAN and Haenlein, 2010) and web 2.0 (O´REILLY, 2007) can also find at least weak ties to the open innovation field.
Concluding discussion
Two critiques against the notion of open innovation were raised early in the paper: 1) that it does not bring anything new to the (BJELLAND and Wood, 2008) . Bullinger et al. (2010) suggest, based on a literature review, ten key design elements for differentiating various types of innovation contests. The media environment can be online, offline or as a mixture. The organizers can be firms, public organizations, non-profit organizations or individuals. The target group can be specified or unspecified and the participants can be individuals, teams or both. The contests can have high or low task specificity and various degrees of elaboration (idea, sketch, concept, prototype, solution, evolving). The contest time can vary from very short term to very long term. The rewards for participation can have monetary, non-monetary or mixed elements and the functionalities for supporting community building can be given or not-given. Finally, the assessment of contributions can be based on jury evaluations, peer-review, self-assessment or mixed. There are obviously great potential benefits of utilizing innovation contests in established organizations, in terms of providing venues for marginalized actors to be part of problem-solving (JEPPESEN and Lakhani, 2010) , giving new diverse perspectives (PAGE, 2007; Terwiesch and Xu, 2008) and challenging the rooted beliefs in firms and industries (COLARELLI, O'Connor, 2006) . Innovation contests also have strong resemblance with the notion of crowdsourcing, coined by Howe (2008) . Crowdsourcing takes place when companies or institutions outsource a specific task to an undefined and generally large crowd of people through an open call (BRABHAM, 2008) , often online. Crowdsourcing is much linked to the idea of wisdom of crowds (SUROWIECKI, 2004) suggesting that large groups of independent individuals can together aggregate wisdoms even wiser than experts. Page (2007) explains this phenomenon with the crowd diversity, arguing that "diversity trumps ability".
Third-party innovation intermediaries, such as Innocentive, NineSigma and others, have received specific attention in the open innovation research (WEST and Lakhani, 2008) as brokers between supply and demand of ideas and innovations. They normally connect research challenges in firms with a large crowd or community of problem-solvers. Innocentive, for instance, is said to connect more than 250,000 registered solvers from about 200 countries. Hence, these intermediaries balance inbound and outbound processes (ARORA and Gambardella, 2010) , and although challenges with their execution have been discussed (DI GANGI and Wasko, 2009; Luthje, 2003) they are still considered as important vehicles for facilitating open innovation and crowdsourcing in practice (HULT et al., 2004; Huston and Sakkab, 2006 This paper provides a conceptual framework for open innovation. This framework is, as stated in the method section, not the first being suggested within the research community. There is, rather, a preoccupation among researchers to structure this new, emerging field. Most of these contributions have so far focused on specific empirical data or one specific angle of open innovation. They tend to end up summarizing various perspectives, research streams, gaps and trends, which is a good first step in starting to build an overall conceptual framework of open innovation (e.g. BOGERS et al., 2010; Dahlander and Gann, 2010; Elmquist et al. 2009 , Enkel et al. 2009 Gassmann et al. 2011; Giannopoulou et al., 2010; Van de Vrande et al. 2010) . Unlike previous work, this paper has aimed to provide a conceptual structure based on how different perspectives and streams are interrelated to each other on an aggregated level. As any framework or model, this structure is naturally a simplification of reality (with possibly missing variables and somewhat overlapping themes) -this is why it is arguably important to continue providing alternative views on how to structure the emergent, and somewhat fuzzy, field. This paper aims to initiate a critical discussion about which activities can/should be called "open innovation", but also how different notions under the umbrella of open innovation are related to each other. Further research is thus suggested to continue this quest.
This leads to the second critique, namely that the notion is vaguely defined. Van de Vrande and de Man (2011) urge for further cross-fertilization between the different streams of literature in relation to open innovation. They propose that "the integrative, practical problems that cut across the narrow domains of research" ( VAN DE VRANDE and de Man, 2011) can act as a unifying quest for researchers in different disciplines and research traditions to meet around. At the same time, von Hippel (2010) and Dahlander and Gann (2010) point out that the different meanings of 'openness' among academics and the multidisciplinary origin of the open innovation researchers make it far from easy to form one strong, unified research community which shares one "workable, all-encompassing definition" that for instance di Benedetto (2010) requests. But are all the different strands of research around open innovation only partly loosely connected, and partly even disconnected? Or is it as the old Indian story of eight blind men and an elephant, touching different parts of the same animal to form their own truth and narrow the perception of it? Without critical communication, the man in the back of the elephant will continue to believe it is a rope and the man by the leg to believe it is a tree. This paper has aimed to bring at least some sort of structuring of the open innovation animal, resulting in two perspectives that are closely interrelated but with somewhat different research questions and focuses.
The escalating use of information technology is suggested in the paper as one main driver for open innovation. In the firm perspective, IT is often viewed as tools for enhancing a productive inflow, outflow and internal flow of knowledge to support the internal innovation process, or an important lever for the specific purpose of certain specific activities. In the ecosystem perspective, it is more often studied as a platform of infrastructure on which multiple actors interact and collaborate. In all cases, information technology is certainly an important area of study in the open innovation research. The literature review shows, however, that there are complex interconnections between the use of IT and several other elements as well. Two such important areas of interest are 1) the organizing mechanisms and 2) the value generation mechanisms. In terms of organizing, the firm-perspective generally looks more on internal dynamic capabilities in relation to the surrounding environment, while the ecosystem perspective looks more broadly on collective, cross-boundary aspects of innovative work. In terms of the value generation area, the firm perspective tends to highlight exploration and exploitation strategies and open business models, while the ecosystem-perspective looks on collective value creation in relation to individual actors' value capture. To summarize, in discussion about the two perspectives of open innovation, several different questions need to be addressed. The contributing actors (i.e. who) and some examples of means (i.e. how) have been shortly discussed
